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Abstract 
も＇Vestudied whether lymphokine-activated killer (LAK) cells and cytotoxic T lymphocytes 
(CTL) were capable of being induced in vitro from peripheral blood lymphocytes of patients 
with brain tumor. The L¥K cells were generated by culturing recombinant IL-2 with 
peripheral blood lymphocytes. The culture was continued for 72 hours; then cytotoxicity to 
Hela cel was examined by 4 hr 51Cr release assay. LAK cells were induced from lymphocytes 
of patients with brain tumor, but the cytotoxicity was rather less than that of healthy subjects, 
and it was accompanied by clinical deterioration. CTL was generated by co-culture of pa-
tient’s peripheral blood lymphocytes and autologous brain tumor cells with addition of r IL-2. 
The cytotoxicity to autologous and allogenic brain tumor cells was examined by 16-hr51Cr 
release assay. The cytotoxicity to autologous tumor was approximately 30～40%, and there 
was cross reaction to allogenic tumor cels. The adoptive transfer of CTL to four patients 
was performed. One patient improved clinically, and on CT scan, growth of the tumor ap-
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glioma 10例， medulloblastoma 3例， germinoma3 
例， meningioma3例， metastatictumor 3例の計22
例を対象とした（Tablel）.患者の末梢血約 10mlをへ
パリン採血し， Ficoll-Conray比重遠心法lとより分離








RPM！溶液で 5× 10'/m l の標的細胞浮遊液と 2x10•;
ml又は 1×106/mlの LAK細胞浮遊液を作製し，
それぞれ 100μ1ずつをU底の 96-well培養プレー ト
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metastatic tumor (undifferentiated carcinoma) 
metastatic tumor (squamaous cel carcinoma) 
metastatic tumor (small cel carcinoma) 
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1) Separation of peripheral blood lymphocyte 
Ficoll-Conray gradient 
2) Complete medium for LAK cells 
RPMI 1640 containg 10タ~FCS
3) Induction of LAK cells 
Incubation for 3 days in complete medium conta1 
ning rlL-2: 2×106 cells/ml, rIL-2 1, 5, 10, 25 
U/ml (day OJ 
4) Measurement of cytotoxicity (day 3) 
Tar日υtcel: Hela cel 
E/T ratio：・ 20.1,40/1 
4 hrs 51Cr release assay 




変化は Fig.2にノjミすように， 1 U/ml以上の濃度の
rIL-2によって話埠され，また脳腫場患者においても
ほぼ同様の相関関係をみとめた．今回は， IL-2濃度
1 U/ml, Effector/Target(E/T)ratio 20の糸川卜ての
LAK細胞活性の比較検討をおこなった．その結果は
Fig.3 Iζ示す如く，健常者（30.7土14.4勾）と比べて
glioma 27. 4土25.5%, medulloblastoma 13. 6士12.0
%, metastasis 13. 5士8.l!fo, germinoma 27. 3士18.9
%, meningioma 29. 0土12.0,S:ぢと LAK活性は低値を
示すものの，いずれの脳腫蕩患者においても誘導され
Fig.2 Dose response curve of LAK activity 
（%） 
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Fig. 3 Lymphokine activated killer )LAK) activitl' 














Fig. 4 LAK activity before and after administration 
of ,8-interferon 
るととが明らかとなった．また，その値と臨床症状と
の関係を Karnofsky’sperformance status (PS）を用い
て比較検討したと乙ろ，症状の悪化に伴って低下する











I. Cytotoxic T lymphocyte (CTL）の誘導
1. 対象と方法
悪性脳腫場4例で，その内訳は malignantmeningio 
1例， malignantastro cytoma l例， glioblastoma
multiforme 2例である．年齢は14～70才（平均35才），
男女比は1 1である．そのうち3例には術後，頭皮
下に Ornma ya’s reservoirを設置し， とれを介して
CTLの局所への投与をおとなった． すなわち，生食
2 ml IC suspendし，週1回の割合で CTLの投与を








1) Separation of peripheral blood lymphocytes 
by Ficoll-Conray gradient 
2) Complete medium for CTL 
D’MEM containing 5% heat-inactivated AB type 
serum 
3) Induction of CTL cells (R/S =400～500) 
Incubation for 7 days in complete medium 
containing r IL・2:3×106 cells/ml, rIL・22U/ml 
(day 3) at 37。C
4) Measurement of cytotoxicity (day 6) 
Target cells: autologous, allogeneic 
E/T ratio: 10/1, 20/1, 40/1, (80/1) 
16 hr 51Cr release assay 
5) CTL transfer (day 7) 
Suspended in saline 
Fig. 5 Schedule of CTL-therapy 
Table 2 Adoptive transfer of CTL into brain tumor 
Patient I I I Performance l 中
Nよ Age1叫 x Histo 
70/F I malignant 町 ningioma I 5,OOOR, ope ! 1.0×l08(iv) I unchanged I not increased 
14/M : malignant astrocytoma 5, OOOR, ope, ' 1.3×10町it)! improved i not increased 
ACNU, IFN, MTX i 
34/F glioblastoma multiforme ! 3, 200R, ope, 1 2. 0×10市t)! unchanged I increa配
MTX I 
4 I 32/M i glioblastoma multiforme I 5,OOOR，叩e, 1 i. 1×l08(it) [ unchanged I not increased 
: ACNU, OK-432, ' 
IFN 
INF: interferon, MTX: methotrexate, ope: operation 
iv: intravenous injection, it: intratumoral injection (local injection) 
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用いて細切し， 25cm 2 flask kて培養した．腫場細胞









200～300 ml採血し， 2000rpm 20分間遠心したのち，
buffy coatの層のみを採取した．次IL, buffy coatか
らFicoll・Conray比重遠心法によりリンパ球を分離し，
pH7.2の phosphate butfered saline (PBS）にて
1, 500 rpm 5分間遠心を3回繰り返して充分に洗浄し，
末梢リンパ球を採取した．このリンパ球を， 55ちの非
働化したヒト AB 型血清にて 3× 10• 個／ml の培養浮
遊液とし，これを responder細胞とした．
単層に増殖した自己脳腫蕩細胞を0.25%トリプシン
で処理し，細胞浮遊液としたのち培養液で 1ml IL 





ヒト recombinantIL 2 （武田薬品工業）は 2U/ml
の濃度になるように，培養3日自に培地の中に滴下し









E/T: Effector /Target 
SI . Stimulation 
(mean士SE)
Fig. 6 In vitro cytotoxicity of CTL induced from 
case 2 against autologous glioma cel. 
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E/T: Effector /Target 
St Stimulation 
(mean土SE)
Fig. 7 In vitro cytotoxicity of CTL induced from 
case 2 against autologous and allogeneic 
tumor cells. E/T ratio=40:1 
7こ．





5) CTL therapy 
CTLの投与は， CTL誘導後7日目のものを用いて
施行した．生食水』ζ浮遊させた CTLを主として
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SI : Stimulation 
Fig. 8 In vitro cytotoxicity of CTL induced from 
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6) 効果判定
各種脳腫療に対する CTLの効果判定は plainおよ







(E/T40）の killer活性を有していた．しかし， Case3 
のみは4～10%程度の killer 活性しか得られなかっ





た．また， E/T比と killer活性もほぼdosedependent 
の傾向を示した．
2) allogeneicな腫湯細胞に対する CTL活性能


























Calmette-Guerin (BCG), OK-432, Levamisole, 































体） Pre-operative scan showing the metastasis to the verrnis. Right frontal lobectomy is done. 
(B) Pre-treatment scan showing enhancing area in the lateral ve~tricle. The guide tube is irnplated 
in the right lateral ventricle and connected to subcutaneus Omm:wa's reservoir. 
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(C) 
Fig. 10 Cultured glioma cells in山 se2. 
(A) stained by hematoxylin-eosin (HE）×100 
(B) stained by glial日brillaryacidic protein (GFAP）×100 














































Fig. 11 CT scans with contrast enhancement in case 3. 
仇.） Pre-treatment scan showin g込cysticenhancing mass in the th al am us extended into the left 
lateral ventricle. The guide tube is implanted in the cyst and connected to subcutaneus 
Ommaya’s reservoir. 
(B) Growth of the cyst was seen on CT scan during treatment. 
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